Abstract
Introduction

28
Metastable austenitic stainless steels (MASS) are designed to make use of deformation-induced 29 martensitic transformation (DIMT) to improve ductility and formability. The martensite formed 30 during deformation can act as dispersoids, or as percolating clusters within the fcc austenite
31
(hereinafter referred to as γ) matrix when the fraction of martensite is higher, providing 32 excellent work hardening [1] . DIMT is related to the athermal martensitic transformation (AMT) 
Alloy preparation and characterization
59
Fe-Cr-Ni alloys were manufactured using arc-melting from pure iron, chromium and nickel [10] 60 and their chemical compositions are presented in Table 1 . The alloys were remelted three times 61 and thereafter the button-shaped ingots were exposed to a homogenization heat treatment to 62 obtain a homogeneous distribution of alloying elements in the samples. The final disc-shape of 63 the samples was achieved by cold rolling. Samples were then annealed at 1050 ℃ for 5 min and 64 quenched to room temperature (RT), -70 ℃ and -196 ℃, respectively. Samples quenched to RT 65 were also exposed to cold rolling reductions of 10 and 20%. All samples were electrolytically 66 polished for 2 min after mechanical polishing with 1200 grit SiC-paper. The electrolyte used 67 was a mixture of acetic acid and perchloric acid in proportion 9:1 by volume. noteworthy that small α' units tend to form in between ε plates (Fig. 3c) , and the banded units 138 tend to form in clusters, adjacent to each other (Fig. 3a) . banded units (Fig. 3a, b) . It can also be observed that small α' units form within the banded 185 units and coalesce in areas where there are high densities of banded units (red arrows in Fig. 7 ).
186
This is quite similar to the athermal banded units shown in Fig. 3b , where large α' units form. 
235
[18], and thus α' will nucleate when ε forms.
236
The athermal ε plates form together with sharp angular couplings as shown also in Ref. (Fig. 3b) .
243
In the case of deformation, shear bands mainly originate from grain boundaries and can easily 244 intersect each other (e.g. Fig. 8 ). The fraction of deformation-induced ε decreases with 245 increasing SFE as shown in Fig. 6b-d , which has also been shown in our previous work [8] .
246
Comparing Fig. 3 and Fig. 7 , it can be seen that ε formed during deformation is thinner than ε the shear band intersection than within an individual shear band, it is conceivable that the nucleation of α' in the intersections should be easier and thus more α' is formed as observed.
260
In addition, the intersected shear bands may introduce a larger space of distorted area than 261 within individual shear bands, which is preferred area for α' as well [17] .
262
When the α' forms athermally from γ and the growth of α' is not hindered by, for example an ε 263 unit, it can grow into a blocky morphology, i.e. blocky α' (see e.g. Fig. 1a-d and Fig. 2) . Blocky 264 α' can also form upon deformation in alloys with low γ stability (here only A-18-10) as shown 265 in Fig. 5a and Fig. 6a .
266
When comparing alloys with different stability of γ, it is observed that more of the ε transform 267 into α' in alloys with lower stability of γ (Fig. 3a) , while the transformation to both ε and α' is 268 significantly lower for higher stability of γ (Fig. 3c) . Upon significant transformation to α', the 269 initially small lath α' units will coalesce and form larger units. transformation as indicated in the black rectangular area rather than blue rectangle area (Fig. 4) .
290
The latter case usually involves complex local stress fields. α' rotation occurs at the intersections of shear bands as shown in Fig. 8 and 9 . Thus, the best 296 way to study variant selection would be at the early stage of deformation as shown in Fig. 10 . in Fig. 8 and Fig. 9 . Considering the shear stresses on (111 ) γ and ( 1 11) 367  The formation of blocky α' is related to the relatively low stability of γ (close to Ms).
368
The formation of banded structure can be attributed to the assistance of ε for α'
369
formation.
370
 The orientation relationships (ORs) between γ and α' is KS-OR, and between γ and ε it 371 is SN-OR. The deviations from these ORs can be mainly attributed to grain rotation due 372 to deformation.
373
 The α' variant pairing in Fe-Cr-Ni alloys with low SFE is twin-related, and it can be 374 attributed to the autocatalytic nucleation of a twin-related variant to accommodate the 375 shape strains produced by the first nucleated variant.
376
 The variant selection in deformed samples can be rationalized using the Schmid law 377 together with the double shear theory. 
